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Exhibit 9 



Memorandum 



Date: 



February 17, 1994 



To: 



From: 



Distribution 



Larry Wasicek 




Subject: Advanced Thermoplastics - Elastinite Alternative Materials 



Last month I researched advanced thermoplastics as a replacement material to the 
Elastinite inner member. Attached is a article ADVANCED THFRMOPLASTICS 
Electronics markets hum along while military and aerospa ce falter I located this article 
in Modern Plastics mid-November 1993 issue. I noticed that there were several 
materials that we are currently exploring for shaft and inner member assemblies and 
other materials that we have not yet investigated. I have contacted the manufactures 
of these materials and received the material property data information on the resins list 
in the article. These materials are extrusion grade and are commercially available. I 
have also included several other data sheets such as Pebax and Eval that are 
currently being evaluated as shaft and IM alternatives. 

I would appreciate you taking the time and analyzing the material property data 
information. Around the 24 of February I would like to have a meeting regarding 
material properties for alternative materials for Elastinite replacement. I will voice mail 
you with further details. 

I hope you find this information interesting and helpful. If you have any questions or 
other ideas please contact me at X53568. 



Distribution: 
J. Lee 

D. Cox 

E. Leopold 
2. Chen 

B. Ainsworth 

CC: 

J. Becker 

Gary Schniederman 
Bob Saltman 



RAW MATERIALS 



ADVANCED THERMOPLASTICS 
Electronics markets hum along while 
military and aerospace falter 



Advanced thermoplastics have typically dominated high-end 
niche markets in which extreme resistance to heat and 
chemicals are required. These materials, which sell for pre- 
mium prices and compete with metals and thermosets. have 
carved out sizable territory in the electrical and electronics 
sector and in the automotive industry. They have also played 



response, advanced thermoplastics suppliers are offering 
strategic resin formulations to meet these needs. 

Advanced thermoplastics are primarily linear polymers 
with crystalline or amorphous molecular structures. Their 
general benehis include lighr weight: simple and fast fabri- 
cation (primarily by injection molding, extrusion and ther- 
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GE Plastics (Uttem) 

Amoco (Amodel) 

Amoco (Xydar) 
Hoecnst Calanese 
(Vectra) 
Du Pont (HX) 



Chemical resistance codes: 

A - adds: AH - aromatic hydrocarbons: 9 - bases: C - cnhnnated hyarocaruons: 
Source: Vicki P, McConneil 



£ - esters: H - sutfunc and nitric aods: K - ketones 



an important role in military and aerospace applications, 
although the sagging economy has tempered these markets. 
Overall growth rates of advanced thermoplastics are pro- 
jected at annually over the next decade. 

Commercial end users of advanced thermoplastics are 
now battling fierce international competition, while military- 
budgets are steadily shrinking. As a result, cost-squeezed 
customers are demanding maximum resin performance. In 

By Vicki P* McConneil Senior Sailor, 

Htgn Performance Composites. : 72* N W 58th S: Seattle 

WA 98107 



moformingj; excellent corrosion, flame, and wear 
resistance; good thermal stability; and low moisture pickup. 
Commercial grades of advanced thermoplastics range in 
price from about SUO/lb. to as high as S^O/lb. As shown in 
the table, end users have a rich panoply of resin choices. 

New connector technology spurs 
gains in electronics 

The dominant market for the past two years in advanced 
thermoplastics has been electrical and electronics, in which 
100 million lb. were used worldwide in 1992, The resins 
went into such pans as connectors, simm sockets, chip carri- 
ers and coil bobbins. Recent trends have required new resin 
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formulations. For example, the emerging surface-mounting 
technology (smt) requires materials with resistance to tem- 
peratures of around 500° R At the same time, new connec- 
tor designs have become smaller and more complex 
(especially in pin density), with e ver-thinner walls . Tins has 
created a demand for new polymers with exceptional 
dimensional stability and thin-wal l strength. 

The second biggest outlet for'advanccd thermoplastics is 
the automotive industry, which continues its lead in new appli- 
cations. Inroads are also being made in appliance, medical, 
chemical processing, food contact and aerospace markets. 

Growing surface-mount techniques create 
new opportunity lor PPS 

To capitalize on the growth of smt (estimated global sales vol- 
umes increasing 45-65% per year through 1995), producers of 
polyphenylene sulfide (pps) have tailored new grades for low 
flash, improved weld-line strength, and easy or high flow, 

Phillips Petroleum offers its low-flash Ryton R4*109 pps 
(40% glass filled), while Hoechst Celanese has three low- 
flash pps grades in its Fortron E series. The Supec pps line 
from GE Plastics includes grade G402, which emphasizes 
flow and UL 94 V-0 properties. High-ductility grades 
G301T and G401T are said to boost weld-line strength- 
New under-the-hood pps auto parts outperform metals, 
but have advantages of lower weight, consolidated design, 
and resistance to highly corrosive *flex .fuels.** Supec pps 
replaces aluminum in truck generator valves mat withstand 
engine temperatures to 220° R Fortron has also been suc- 
cessfully used in alternator circuit boards and emission-con- 
trol pump parrs that operate at 10,000 rpm and at 
temperatures exceeding 300° F. Certain 1995 car models 
will utilize Ryton BR- 105 A for high strength and reduced 
electrostatic discharge in a fuel-system quick connector. 

Both Ryton and Fortron pps stand up better than metals 
to the corrosive condensates in furnace components. Ryton 
grades are under development for hvac products, while a 
recent Fortron entry (4665) features high-temperature resis- 
tance and withstands the high voltages (up to 275 V) 
required for circuit breakers, testing instruments, and light 
industrial machinery. Phillips expects pps worldwide 
demand to grow steadily by S- 10% per year over me next 
d eca de; Hoechst plans to bring its Wilmington, N-C linear 
pps plant onstream in January, 1994; the unit will have a 
3,600-ton annual capacity, 

/ PPA is mounting o strong challenge 
in oloctronics 

Polyphthalamide (ppa), sold under the Amodel label by 
Amoco Performance Plastics, is designed to exceed the per- 
formance of engineering plastics (such as nylon, acetal, 
polyester, and polycarbonate) at a price less than such com- 
petitors as pps and polyetherirnide in certain applications. In 
SMT-compatible electrical and electronics applications, a 
recent trend by end users away from costly liquid-crystal 
polymers (lcps) may put ppa in a good position as a substi- 
tute (though it can't match lcp flow properties), A new 50% 
glass-filled grade has a relatively modest price (about 
52.50/lb.) and is intended to replace thermosets in distribu- 
tion and control components. 

In consumer products, the toughness of ppa has proved 



an asset in such applications as vacuum-cleaner impellers 
and electric-drill components. The product's dimensional 
stability and low moisture absorption make it a good fit in 
auto-engine components such as motor end frames, intake 
manifolds, fuel rails and quick connects, air-cooler hous- 
ings, and a roll-over valve, ppa rod guides on oilfield down- 
hole pumps resist friction and wear; the resin also has 
potential in new plumbing applications. 

Amoco brought a ppa production unit online at its Augusta, 
GA plant in early 1993, and has entered a recent marketing 
agreement with Rhone Poulenc to promote Amodel in Europe. 
The company has also formed a joint venture with Teijin Ltd. 
to market Amodel and other Amoco products in Japan. 

SoHonos gain in automotive, electronic 
and industrial markets 

Sulfone-based polymers are known for their transparency, 
heat resistance and good electrical properties. Key produc- 
ers of these materials are Amoco Performance Plastics and 
BASF. Amoco's Udel polysufone (psf) is well represented 
in electrical and electronic, automotive, chemical process- 
ing* and cookware applications; it frequently replaces glass 
in sterilizable medical and dental products. An Amoco 
blend of Udel psf with abs (as well as proprietary resins and 
mineral fillers) offers psf- type properties at a slightly lower 
cost than pure psf. BASF produces three unreinforced PSF 
grades in its Ultrason-S line, featuring easy flow and high 
viscosity; three reinforced grades (10-30% glass-filled) also 
possess easy flow. 

Two grades of polyphenylsulfone (Ppsu) are available 
from Amoco under the Radei-R line: R-5000 for medical 
products that must resist stress-cracking agents during ster- 
ilization: and R-7000 for commercial aircraft interiors. The 
company's poly ethersulf one (pes) resin line is Radel A, 
available in transparent, opaque, and filled grades. One of 
the pes products has been used as a high-flow base resin for 
molded test sockets requiring ribs as thin as 0.010 in.: 
another has made its way into push-pull telecommunication 
connector parts. 

From BASF* eleven grades of Ultrason-E PES are avail- 
able, including easy-flow grades for injection molding: 
higher-viscosity grades for rod, sheet, film* and profile 
extrusion, or for blow molding; powdered varieties for 
membrane- or metal-coating applications; and 10-40% 
glass-filled grades. Properties of the pes resins are retained 
over a wide temperature range close to the glass transition 
temperature (225° C); this can be an asset in products 
requiring repeated steam sterilization. 

Potyetherimides edge out metals in 
places where strength is critical 

The hallmark of the polyetherimides is high strength and 
rigidity, especially under long-term heat exposure. Accord- 
ing to GE Plastics, which produces the resin under its Ultem 
trademark, the global market for polyetherirnide (pei) has 
been growing by 10-15% per year over the past five years. 
This rate should be maintained over the next five years, the 
company predicts. (GE recently expanded its Ml Vernon. 
IN, PO plant by 15% and is weighing a second expansion.) 

While Ultem is used in hundreds of consumer, medical, 
electrical-electronic, aircraft, and automotive parts, the 
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biggest gains are reported in metal- 
replacement applications (mostly 
involving aluminum and brass in auto- 
motive pans). High-flow, glass-rein- 
forced, low-warpage and highly 
chemical-resistant grades of Ultem are 
available. For flexible-circuit sub- 
strates, Ultem 5000 films are said to 
offer 30% cost savings over polyimide. 

GE blends Ultem pei and its Lexan 
polycarbonate in the LTX resin series, 
introduced in 1992. The blend is touted 
for its exceptional heaL chemical* and 
impact resistance. Recent applications 
of the LTX resins range from 
microwave cookware to fire helmets. 
The company also offers copolymers of 
pei and silicones, primarily for wire and 
cable applications. 

Liquid-crystal polymers 
occupy the* high end 

The lcps have outstanding strength at 
extreme temperatures and inherent 
- distance to the full range of chemi- 
cals. As a resulL they command fairly 
steep prices (S7-l2/ib*X LCPS exhibit me 
highest flow rates of any polymer, with 
virtually no shrinkage; they can also 
tolerate high levels of regrmd 

On Amoco 's advanced thermoplas- 
tics menu, Xydar glass- and mineral- 
tilled lcps offer low warpage, good 
weld-line integrity, enhanced process- 
ability, and heat-distortion temperature 
hot) values up to 671° F. 

Hoechst Celanese, which forecasts 
lcp sales growth of greater than 15% in 
1993, has introduced an alloy of its 
Vectra lcp with pps. The product (grade 
V-140). which has a hdt of 510° F* is 
targeted at the electrical-electronic sec* 
tor and is priced 20% lower than stan- 
dard Vectra grades. The product joins 
more than 25 existing grades of Vectra. 
Some of these are reinforced with 
glass, carbon, or minerals (fibers or 
flakes); others are formulated for wear 
resistance and platability, or contain 
color concentrates. Vectra has found 
applications in such products as fiber- 
optics connectors (where its dimen- 
sional stability aids fiber alignments) 
and dental equipment (where it has a 
cost advantage over the stainless steel 
materials used now.) 

Du Pont, meanwhile, is seeking 
appropriate outlets for its HX line of 
glass-filled lcp resins. The company's 
HX 6000 lcps feature a high hot (aver- 
aging 482° F), while HX 7000 resins 
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focus on high melting points (545-555° 
F).The HX 1000 resins* intended for 
load-bearing structures, are 30% glass- 
filled amorphous lcps with a hdt and 
glass- transition temperature (Tg) of 
356 Q F; they are said to offer high 
mechanical properties and a flexural 
modulus in the 2J-3.5 MPa range, HX 
4000 Lcps provide high resistance to 
heat and chemicals, along with dimen- 
sional stability; they are geared to the 
automotive sensors market. 

PolyetfieretherketoMS can 
talc* fh« heat 

When applications demand ma^mum 
resistance to high chemical, thermal 
and mechanical stresses, particularly 
over the long term, polyetneretherice- 
tone (peek) is often the material of 
choice, peek allows significant cost 
savings over metals because it elimi- 
nates machining and annealing opera- 
tions. The leading peek producer is Id. 
with its Victrex line. Other ketone - 
based advanced thermoplastics are the 
poiyaryletherketone (pack) resins, sup- 



plied by BASF under its Ultrapek label, 
and by Amoco under its Kadel line. 

Vicirex PEEK has a reported continu- 
ous service temperature of 480° F; it 
retains its mechanical properties to 
temperatures over 570° F. Primary 
applications of Victrex are in automo- 
tive parts. The 150FC-30 lubricated 
grade in particular is used for thrust 
washers and back-up seals in gearboxes 
and transmissions. Meanwhile, the U.S. 
Food and Drug Administration has 
approved Victrex for use in pharmaceu- 
tical laboratory instruments and is 
expected to okay the product for food- 
contact applications by early 1994. 

In 1993, peek began to replace metal 
and nylon in compressor plates for 
industrial and household equipment. 
Other gains for peek have been made in 
aerospace applications* such as fix- 
tures, fittings, fuel valves, wing-flap 
guides* and wheel covers. Automotive 
applications of peek are expected to 
lead in volume sales for the next two 
years* with medical equipment also 
showing hefty gains. ■ 




REINFORCED 
THERMOPLASTICS 



• SPECIALIZING in talc, calcium 
carbonate and mica-reinforced systems 

• INTRODUCING glass-reinforced 
thermoplastics 

• SERVING the automotive, housewares, 
toy and appliance industries 

• CUSTOM FORMULATIONS 

• CUSTOM COLORS 



Let Poiifil Fill Your Reinforced Thermoplastic Requirements 

1-800-394-4166 
POMFTC 



10 



1112 River Street • P.O. Box 509 

Woonsocket Rl 02895 
401/767-2700 • FAX: 401/767-2823 
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FROM: James A. Johnson 

BASF Corporation 
Plastic Materials 
1419 Blddle Avenue 
Wyandotte, Ml 48192 

PHONE: (313) 246-6178 

FAX: (313) 246-6858 



TO: 


Z.A1AV UAflGSK 






COMPANY: 


Acs 






FAX: 









Total Number of Pages (Including cover sheet): I I 



James A. jonrtson 
Technical Service Representative 
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BASF Corporation 



BASF 



Plastic Materials 

Enclosed is the information you requested 

BASF Plastic Materials offers a full line of performance plastics including: 
Engineering Thermoplastics 



Ultraform® acetai copolymer POM 

Ultramid® A nylon 66 PA 

TJltramid® B nylon 6 PA 

Ultramid® C nylon copolymer PA 

Ultramid® S nylon 610 PA 

Ultramid® T nylon 6/6 T PA 

Ultradur® B thermoplastic polyester PBT 

High Performance Thermoplastics 

Ultrapek™ poiyaryletherketone PAEK 

Ultrason™ E polyethersulfone PES 

Ultrason™ S polysulfonc PSU 

Styrene Copolymers 

Luran® styrene acrylonitrile SAN 

Luran® S acryionitrile/styrene/acrylate ASA 

Teriux® clear MABS- MASS 



methyl methacrylate/acrylonimle/butadiene/styrene 
Urethane Components 

Elastocell® microcellular polyurcthane 

suspension components 

Thank you for you interest in BASF Plastic Materials. If you need additional information, please 
do not hesitate to call me* 

Sincerely, 

Diane L. Actman 
Marketing Services Manager 

Enclosure 
DLA/jcm 



100 CMerrv -!ti ^oac, p 3rs;c£ar!v New .ersev C~75- 2C"* 3*6-30GO Teteccoter 2CM 33-1-9^90 



Major markets rcr 
BASF Plastic Materials Products 
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Mechanical parts 





















PBT: Ultradur' thermoplastic polyesters (poiybutylene terephthalate) 

POM: Ultraform* acetal copolymer 

PA; Ultramid* nylon (6. 66, 610, copolymers and 6/6T) 

PAEK: Ultrapek* polyaryletherketone 

PES: UltrasorT E polyethersulfone 

PSU: Ultrason' S potysulfone 

SAN: Luran styrene acrylonitrile copolymer 

ASA: Luran S acrylonitrile/styrene/acrylate 

ABS. Clear: Terlux' clear acrylonitrile butadiene styrene 



Thi$ brochure inadvertently identifies the trademark 
ultraScn and ultpapek by the symbol * ultpasqn 
and ultpapsx are not listed on the Principal Register 
of rhe US Patent ana Trademark Office, However, 
BASF connuousiy usea ULTRASCN and ULTPAPEX 
:q ;aer:;fy its j"CuC3 m accordance wirr*. BASF's 
ss&Dtened cz-rmcn aw ngnts >n mat -racemark. 
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(110 ■ 110 • 2) mm, lonottudnal = » flw 
dnctton, tran«v«r)al = croaewUa at lh« flow 
drection, 

0) Vtecoilty numbet, toludon 0,005 Q/mf 



Classification: nmiMntorfxd remluriTil products 




53U1U 



Commercial ;i"U develop""-" 1 i""""^ 



Formei des>n n ' 1,mn 



l l 530QO/KR4042 



Typical values it 73 *F for uncolored product* 



Features 

Processing technique; Injection molding (M). extruaton (E) 
fllm«xtnjBk}rt(F) a blow molding (8) 

• Maaa density 

Relnforcamanvnilers: glass fltiara(QF) ( mineral (M) 

tMellvolumelndexMYI 572/21.8 

• Melt volume index MVI 680 / 10 

• Viscosity number VN* du 

• Moisture absorpt. In standard laboratory aim* of 73 F/so* hh 

• Water absorption to saturation at 73'F 

Physical fonn 

• Granule* 

Coloration 

Natural color 
Colored 

Specialty colorants 

Black 

Fracaitlng 

How 



Processing shrinkage 

Inlactlon temperature 
Mold temperature 

Injection molding 

Injection temperature 
Mold temperature _ 



Restricted: Machine/transv, direction 6 
Free to shrink; Machlne/tran$Y.dt^Bctlon ,, 



Applications 



Unit 



fcttmattod 
BO ASTM 



g/cm 3 

cmVdOrnln) 
cm 3 /(10mlifl 
ml/g 
% 

* ■ 



1133 

1133 

1628 

82 

62 



I- 



KT'ln/ln. 
10-'ln/ln. 
•F 



•F 

•F 



1183 D792 



Condition 
of 

dr -dry 
m - moist 



dr 



01238" 

01238* 

D1238 

D67Q 

0570 



dr 
dr 



M,E,F,B 
1.24 



30 

80 

72 

0-2 

0.8 



1 • 



onrequsst 
an request 




6-S/8.9 
4.9/5.9 
880 
320 



625-680 
250-320 



High vtecosity product to 
Injvctlon moMlng^xmtsk 



ProMntu O'w Wd in a** niw or*n tnrfnd irt cr* Cwouf * 
AutirMRuna von NOfmer \W 1 «rwo»«$i-fwmmw*f 
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UaftStlicatton: unrcinfurcuil ruialnrrcri products |^^^H^H^| 


Ultra son ( pcswpsuj 


suoio 


Cunimcrciol anil tli;vi:lonmi:iil products 






^^^^^^^^^^^^^HffWHfflBffiffffWl S3000/KR4042 



Typical values st 73 *P for uncolored products 



Mechanical properties 

• lbnslle strength at yield (50 mm/min) 

• Elongation at yield (50 mm/mln) 

• Ultimate elongation 

• Tensile strength (5 mm/mln) 

— • Modulus of elasticity In tension (1 mm/min) 

• Creep modulus in tension (0.5 %; 1 h) 

• Creep modulus in tension (0.5 %: 1000 h) 

• Creep modulus In tension (0.8%: 1000 h) 
Haxural strength 

exural modulus 

• teod impact resistance 

• izod Impact reetfance 

• ttod notched Impact resistance 

• tzod notched Impact resistance 
Kinetic energy required to cause failure In 

tailing dart test 6 W B o 
^Rockwell hardneee 



73 T 
73*F 

285"F/320*F* 



73 *F 
•22*F 

73°F 
-22*F 

73*F 
-22*f 



Thermal properties 

• Heat distortion temperature HOT/A (264 pel) 

• Heat distortion temperature HDT/B (66 psi) 
•Vlcat softening temperature A/50 HON) 2-25 Ibf. 

• Vicat softening temperature B/50 (50 N) 1 1 ,25 Ibl. 

• Thermal coefficient of linear exp., machine direction 
Temperature endurance profile - up to a few hours 

-20 pop hours (retention of 50 % of initial tensile strength) 



Dltltotrlo properties 

• Dielectric constant 50 Hz 

• Dielectric constant 1 MHz 

• Dissipation factor 50 Hz 

• Dissipation factor! MHz 

• Dielectric strength Kzo/p 50 

• Comparative tracKIng index CTL CT1 100 droplet value 

• Comparative tracking Index cn M f en M ioo droplet value 

• Volume resistivity 

• Surface resistivity 

Optical properties 

• Light transmlttance 

• Refractive Index .,„.„ 

Bre reslttance 

•Umtted oxygen Index 

• UL-standard 94 (thickness 1/64 Inch) 

• Utstandard 94 (thickness 1/32 Inch) 

• UL* standard 94 (thickness 1/1 6 inch) 

• UL-standard 94 [thickness 1/8 Incfti 



Unit 


Ilvtmattod 


Condition . 




ISO 


A8TM 


of 








IEC* 




tptclmen 












cry 










HI ■ 


moist 




ml 

psi 


527 


Uo35 




in 


11 500 


it 


527 






m 




% 


oil 


LJQ35 




m 


60-85 


psi 


BZf 






m 




D8l 


Oct 


UQ40 




m 


390000 


osi 








m 


360 000" 


Mi 


fiQG 


U &VVV 




in 


360000* 


osi 


899 


D2990 




dr 


115000" 


C*l 


IfO 






m 


17600 




178 


D790M 




m 


370000 


fUMfl. 


— ' 






in 


n.b. 


TUv/in. 








m 


n.b. 






tMMMMA 




m 


12 


4* IK /I ft 

Tuo/in. 




aanmn* 




m 


13 


IL1DT. 


6603-1 


03029 




m 


66 


Tt-IDT. 


6603-1 


03029 




m 




class 




D786 




m 


11 BO 

M69 


•F 


75 


•0648 




Mm 

or 


340 


•a 

r 


76 


D648 




□r 




ip 

r 


306 


D1525 




or 


374 


•e 

r 


306 


01525 




dr. . 


361 


1U r 




D698 




or 


3.1 


»e 

r 




OUMObNiMrf 






355 


■C 

r 


MnoiaingtfeimNMa 




- 


320 1 


- 


250* 


0150 




m 


3.2 




250* 


0150 




m 


3,2 


10-* 


250* 


0150 




m 


0,8 


10 


250* 


0150 




m 


5 5 


Vdlte/mll 


243* 






m 


2590 




112* 


. D3638 




dr/m 


125-0 




112" 


03638 




<tr/m 


126 M-0 


n-cm 


93* 


0257 




dr 


te10» 


0 


93* 


0257 




dr 














| 70-85 


1? 


I 489 


0542 


I 




1 163 
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oooiuttciuandttQt. 
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Ultra son (PLUU/h'SU) 

Cnmmnrr.ini and development products 



Ci;i:; i Ji titration: unreintorcL-iJ - romlurcnd prodiit:tn | 



rurmnrdesignntinnl 



typical viIum it 73 *F for unwiort d products 



MecfcanicaJ propertiei 

IbnstlQ strength at yield (50 mm/mtn) 
" t Elongation at yield (SO mm/min) 
-• Ultimate elongation 
^« "tonsllo atrongtn (5 mm/min) 
^* Modulus of elasticity in tension (1 mm/mln) 

« Creep modulus in tension (0.5 %: 1 h) 73 'F 

• Creep modulus in tension (0,5 %; 1000 h) 73 *F 
•Creep modulus In tension (0.5 %; 1000 h) 235*F/320"F* 

— Ftaural strength 
— ^Ft«xural modulus 

• Izod impact resistance 73 °F 

• izod impact resistance - 22 T 

• izoo notcned impact resistance 73 *F 

• izod notched Impact resistance - 22*f 
Kinetic energy required to cause failure in 73 *F 

falling dartteefWso -22*F 
Rockwell hardness 



Thenntl properties 

• Heat distortion temperature HDT/A (264 ptl) 

• Heat distortion temperature HDT/B (68 psQ 

• vicat softening temperature A/50 (ION) 2.25 IW. 

• Vlcat softening temperature 8/50 (50 Nl 1 1 .25 Ibf. 

• Thermal coefficient of linear exp. t machine direction 
Temperature endurance profile* up to a few hours 

- 20 000 houra (retention of 50 % of Initial tensile strength) 



Dielectric properties 

• Dielectric constant 50 Mz 

• Oielectnc constant 1 MHz 

• Dissipation factor 50 Hz 

• Dissipation racior i muz 

• Oleiectrfc strength K 20/P 50 

• Comparative tracking Index CTL CD 100 dropletvalue 

• Comparative tracking index CT1 M, CH M 100 dropletvahie 

• Volume resistivity 

• Surface resistivity 

Optical properties 



• ProavrtTtff onm rt in bKJi pi *t si in fmffiu in mi Cuwii* ton ton* 
sum on m* ^uiaf itnii: 'flicntltnia fur om Aiiii/MiiUAf wh*mw uow 
Hif rnitpi«ii-FormfniH«rt. f#it 2; Mtrwvgno; ran Prooikwirn god 
BftstirnmungYonCi^ifttcniltin . putli*fH4&YtftiWitifl*nntn«mmmi« 



1 Juutowutviw 

b tMinonfl-pfMuctiZS9 v f/uVi*«tfi-pnM«M9ZO > T 

C SpttifUM 00(11, iMCtttttSI- IB «" 
** f6«wn In Kb. SI t* ft*** I) tf fl* U^mwi 



Unit 

Willi 


Ibstmetbod 


Condition 






MA 




at 








lET* 

Ult 




specimen 










dr 


-dry 










m 






psi 


527 


0638 




m 


13000 


% 


527 


063B 




m 


8.7 


% 


527 


OS3B 




m 


15-40 


psi 
psi 


527 


D638 




m 






HA 1 ) A 
UOJO 




m 


410000 




899 


D2990 




m 


410000 


psi 


899 


02990 




m 


390000 


psi 


899 


02990 




dr 


* 145000 


psi 


178 


D790M 




m 


I 18500 


■ml 

psi 


17B 


D790M 




m 


' 370000 






BZWWMtt 




m > rub. 


ft Ih/In 




tWIIUtm tt 




m 












m 


15 


ftJU/tn 




minimiiin 




m 


18 


ftJbt 


8603-1 


03029 




m 


59 


ttJM. 


6603-1 


03029 




m 


44 


Clllf 




0785 




m 


M86 


r 


75 


0648 




dr 


383 


r 


75 


0648 




dr 


410 


•c 

r 


306 


01525 




dr 


428 


r 


306 


01525 




dr 


419 


iu r 




D6S6 




dr 


3.1 


•F 


EapfloJn 


MMtMOMM 




~ 


430 


*F 


wMi!£C<Mblfci!tai21t-1 






355 




250* 


0150 




m 


3.0 




250* 


0150 




m 


3.5 


10"» 


250* 


0150 




m 


17 


10-* 


250* 


0150 




m 


11 


VWts/mll 


243* 






m 


2000 




112* 


03638 




dr/m 


150-0 




112* 


D3638 




dr/m 


210 11 


Q*cm 


93* 


0257 




dr 


0 


S3* 


0257' 




dr 


fclO* 



•Ughttransmlttance 
• Refractive index 


-* I 


489 


0542 




Flrvrmirtanot 

• Limited oxygon Index 

• lIL-standard 94 (thickness 1/64 Inch) 

• UL- standard 94 (thickness 1/32 Inch) 

• UL-standard 94 (thickness 1/1 6 inch) 
•UL-standard 94 (thickness 1/8lneM 


% 

class 
class 
class 
class 


D2863 
UL*standard94 





70-85 
1-85 



I 



38 

V-0 1 

V-0* 



Ultrason (PESU/PSU) 

Commercial and development proifucri; 



Clii:;v.itic,iliint: i;,>u-iiifinrcil - I rmfoicr.ri |w uititt;!:; 



lyploal viIum it 79 9 f for uncolortd 



Features 

Processing technique: Injection maiding (M), extrusion (E) 
film extrusion^, blow molding (5) 
t Mass density 
Relnforcementrtlliers: glass floors (OF), mineral (M) 



unit 



SO ASTM 



Condition 
of 

df -dry 

HI "fllOifit 



g/em 1 
% 



1183 0792 



Phyelca. form 
t Granules 
(Mention 

Natural color 

Colored 

Specialty colorants 
Blade 



i- 



137 



• Malt volume Index MV) 572 / 21,6 


em'/aomla) 


H33 


D1238* 




3 


• Melt volume tmtexMVl 680/10 


cmVflOmta) 


mz 


D1238* 




30 


• Viscosity number VN b 


ml/g 


1628 


D1238 




68 
0.7 


• Moisture aorargt. In standard laboratory atm. of 73*F/50% RH 


% 


82 


D57D 


dr 


• Water aosorotlon to saturation at 73'F 


% 


62 


D570 


dr 


2.1 



on request 
on request 
on request 



Preoetalng 

Row 



Processing shrinkage 

Injection temperature 
Mold temperature 

Injietion molding 



Restricted: Machlnertransv. direction* 
Free to shrink: MacMne/transv* direction 4 



10"tn^n. 
10"*ln/ln. 
T 
•P 




7.5/9,1 
7*3/6.3 
700 
320 



ln|actton temperature 




J: 






660-735 


Moldtemnnture 










I 285-320 



Applications 



HWIVtolttir prtdud tot 
Injection mokDng/tudniSfti 



# *eo*niM o/iMM * 0«g* Atv* o«*n wind m tf»t Cwwa* i OIXMOIvMMRMiiiVivyiOliMlAMMt • f |i *MMttuii >i. W ii uiM> t»Uww«itwwD 

"tK2;NtnifiiifAgvoAPrOMftCfitrnun90t|tiflMvnvtva b MfWuA4itl«eneMOtO«n«(t% « IrMWMIitMiMMllOlllQxt^ 

3UItlCl«tlfHt«71s*. 



Luran 



Cl.ir.siticatiuu; timuinluittMl icmforccd prrxinr.tr. 



(SAN) 

t*ommnrri:i! rind development product: 



3UH S 



' Typical nluot at 23 "C for unwlourad 



Pastures 

Processing wenmoua: injection moulding (M), extrusion© 

• Maasoenguy 
ReinforcemenVftllars: giass fibres (GF) 

Mechanical properties 

Tensile strength (5 mm/mini 
^:rr« Ultimata elongation 

• Modulus of elasticity in tension 1 1 mm/mmi 
— Fiexuraisttengtn 

Charpy impact rssistanee + 23 *C 

Charpy impact resistance - 40*C 

• nun notcnea tmoact resistance - 23*C 
Charpy notched impact resistance * 23 *C 
San indentation IH 358/30- 

• Rockwell namness 

Thermal properties 

• Meat Distortion remoerature HOT/A ! 1 8 N/mm ; ! ^ 

• Heat otstoroon temperature HOT/3 i0.45 N/mm : i 

• Vicat softening temoeraiure B/5C (50 Ni 

• Thermal coetticiem ol linear txc machine Direction Z3-80*C 
Maximum service temperature' 

Thermal conductwty, MetnodA 

Dielectric properties* 

• Dielectric constant SO h: 

• Dieiectnc constant IMri: 

• Dissipation factor 50 Hz 

• Oissioation ractor 1 Mh; 

• Oieiecinc strengm* K 20/P 50 

• Comoarative traewne i-ce< C7I ~1 100 aromei vaiue 

m Comoarative traewng inaex CTI M, CTl M 100 arootet vaiue 

• Voiume resistivity 

• Surface resistivity 

Optical properties 

• Refractive index 

Are resistance 

• UL stanoard 94; 1 .6 mm thickness 
O.SmmtmcKness 



Testing electric insulating materials Method BH 

Method f H 



Unit 



g/cm 3 
% 



*wen>eis****: j«MTf:*t-*-«rt«ir»r , JU'rflaV MM ustQont4«-tao«r*>t* 
kwitaatr* .'.•i:uirrL*p?;— -MMtMKSiitiMi'r 



t Ematreti -*hr*i of iff mm» *r» *nKtt« ft»«w^>Y tuMctttf M IM i*/&##ftt4irt 
to*«tT**w w urfrti n*n «i i timf «yir « c-tf-oo 91 imnivwrt. In****™*" w*i 
rnt in*4t* -vt erownr it*-**** 4*1 rata** Ke*t*« turn f w twwft n twm 

2 Ml IWM IQfCi*ni(i| intt vCff (9tR0ffSligA mOKOM It 100 - HITC C9HAMOM 



I itr 1 

I 10 w 
I kV/mm 



I O cm 
I O 



cfasa 
dass 

rating 
rating 



Int method 
K0 DIN 
VBE* 



SpKlmtm 

(dimensions 
in mm) 



HB3 53479-A 



I 



108 



N/mm 3 


527 


53455 


1 ISO 3167 : 


84 


%• 


527 


53455 


! 6ar : 


4 


N/mm J 


327 


53457 


; specimen i 


3900 


N/mm 2 


173 


53452 


: 50x0x4 i 


140 


kJ/m 1 


T79/2D 


53453 


I 50x6x4 1 


20 


kJ/m z 


17B/20 


53453 


20 


1 kJ/m l 


180/1A 




: 80*10x4 


2.5 


1 kJ/m 2 


179 


53453 


> 50x6x4 


Z.5 


1 N/mm 1 


2039-1 


53456 


210x^10x4 


175 


| Rating 


2039/2 






MBfl 



♦c 


78 53481 


*c 


75 53451 


■c 


306 53 460 


10"*/K 


53752 


"C . 


empirical values 


W/(K m) 


52512 



j 110x10x4 09 
Ior80x10x4 103 
107 

!210x210*4 q 7 

- . 85 
|Z6DxZCOx10j 0.17 



250- 0303-T4* I 

250* 0303-T4* I 

250* 0303-T4* I 80x80x1 

250* 0303-T4* I 

243* 0303-T2* 1 

I 112* 0303-TT 

T12* 0303-TV 

93* 0303-T3*! ft « , 

93" 0303-T3*! 80X80X1 



3.0 

2.8 

SO 

80 

95 

475 

250 

10* 

10" 



1 489 53491 | tmmttiictaien| t560 



UL Standard 94 



127x12.7x01 



707* 0304-T3" 1125x10x4 
707* 0304-T3' ! 125 x 13 x 3 



94 HB 
94 HB 

BH3-20mm/mln 
FH3-25mm/mln_ 



i>****t*r** ********* t »"•*• * mmn 




4 typical viluoi it 23 *c for uncoioored producta 



Features 

processing technique; injection moulding (M), axtrutloo(E) 

• Maw density 
Reinforramerrt^illers: glass fibres (GF) 

• Malt volume index MVI 200/216 1 

• Melt volume index mvi 220/10 1 
Apparent Density 

• water aosorpoon to saturation at 23*C 

Physical form 

• Granules 

Coloration 

Natural colour 
Water-ciear 
Transparent snadea 
Ooaaueanades 
Specialty colorante 

Black 



Processing 

Proceaaino features 



Applications 



Unit 



B/cm 3 
% 

cmVlOmin 
cmVlOmin 
g/cm 3 
% 



Ibst method 
ISO DIN 



1103 53479-A 



(dimension! 

In nun) 



1133 
1133 

62 
I- 



53735 
53735 
53468 
53495A1U 



moulding 
compound 

80 x 80x1 



toe 



8 
7 

0.65 
0.3 



I- 



1 AttOTMftfllMDWttttl 



Flow 


% 




0.3-0.7 


injection moulding 

injection temperature I *C I - - | 

Mould temoerature L*C I- * ! X. 


220-270 
40-80 


Extraion 


StocK temperature \ . 

Semi- fiftisned articles 1 *c i- - 1 


220-240 
220-240 



Product wfmartancad 
(wWinrttDdwmis 
tnemcmteeiMehanK 



Accsiiortsi 1dr wtcnen 
ipQttMcea* AhIB Wet 
flttora. mroia, coma us 
btttwmempeoncevvr? 
unitary mangiine diet 



Luran ^ 

CuinmcrcUil in»d development products 



Cia?<stliC:;iliOiv tnircintnrr.<?rt t cmtfirt trit f>ruthul^^J^| 



lypiul viliMf st23 *C for uncolotuad prodneti 



Feature* 

Proc9«^A0tsdinlqua:lnj«ctiQnmmJldlng{M). extrusion© 

• Maw density 
Ralntoramflnt/nllara: glass tfbrw (OF) 

m Melt volume Index MVI 200/216 1 

• Melt volume Index MVI 220/10 1 
Apparent density 

• Water absorption to saturation at 23*C 

PftytJcil form 

• Granules 
Coloration 



Unit 



g/cm 5 
% 

cmVlOmto 
em*/10 mln 
g/etn* 



Itat method 
ISO OIN 



t1B3 53470-A 



tpMlBuni 

(dimension* 
In mm) 



1133 
1133 

62 



53735 
53735 
53466 
53495/1L 



moulding 
compound 

80x60x1 



M/E 

108 



12 
10 
0.65 
0.2 



I- 



Natural colour 

Wbterctear 

Tranepartrttanaoea 

Opaoueahadaa 

SpectaJtycoforantv 

Black „ 










Prooeiaiito 

Proceealng features 




- 


1 - 1 


1 












Processing shrinkage, tree 


* 




- 


|o!a^7 


injection moulding 

Injection temperature 
MrtnMtAflineratura 


♦c 
•c 


I: : 




1 220-270 
1 40-80 


Extrusion 


StocK temperature; 
Tlrtw 

Seml-flniehed articles 


I? 




I : . 


220-240 
220-240 



Application* 



6enenHNMpp*|pii»du 



SanHBryfROfl^j^tfM 
baxti, wtrtgefftartwr 
OfDcAan^ tzarte$ififlt a 
fortteoMo fnaterVflnll 
cws,inddtaf)fzir 



• Noima arm* « ww w *v crW ottt oim on im **t*Mt 

■MAinnM rur *********** nht *»*ma »Mr*w**iiJ*i**imm*a. -rim I 
H«f itiwnq wo Pro6*«**ffti uno Mtmmm*^ ton fatttemflff* 



1 AB«t«4*D«Dw i*77t 
4 dmrflMM M BS%t% *r 



I .J *- - 



Lurari (SAM) 

Commnrnjiil .mil development iiroriurtft 



K I nr^if nation: unrnnforr.wl riMnlorcrcl pmduUs^^^^l 




Typical vilnsa At S3 °c for unoolourtd products 



Ftaturte 

Pracesslng technique; in|ection moulding (M). extrusion (E) 
t Mass density 
Rdnforcamenttftliera: glass floras (GF) 

ifttflitinloit properties 

Tfenslle strength (5 mm/mlnj 
t Ultimate elongation 
Modulus of elasticity in tension (1 mm/mm) 
Flexurai strength 

Charpy impact resistance + 23 *C 

Charpy impact resistance - 40 'C 

• Izoct notched Impact resistance + 23 'C 
Charpy notched impact reslatance * Z3*C 

— Bail indentation (H 358/30) 
Rockwell nardnsss 

Thwmal properties 

• Heat distortion temperature HDT/a n.s N/mm ; ) ^ 

• Heat distortion temperature HDTVB (0.45 Him?) 

• Vicat softening temperature B/50 (50 N) 

• Thermal coefficient of linear exo.. machine direction 23-90 *C 
Maximum service temperature 1 

Thermal conductivity. Method A 

Oteltctric praptrttaa 2 

• Dlelectnc constant 50 Hz 
»0telectnc constant! MHz 

• Dissipation (actor 50 Hz 

• Dissipation factor 1 MHz 

• Oielectnc strength* K 20/P 50 

t Comparative tracking index CTl CTl too orooiet vaiue 

• Comparative tracking index CTl M. CTl M 100 droplet vatue 
t Volume resistivity 

• Surface resistivity 

Optical properties 

• Refractive Index 
Rrarealftancs 

• UL standard 94; 1 .6 mm tnlctcnass 

• 0*8 mm thickness 

Testing electric insulating materials Method BH 

Mettiod FH 



Unit 



Tfcitroittw-i 
ISO DIN 
IEC* VSE* 



tpteimtnt 

(dimensions 
in mm) 



class 
dass 

rating 
rating 









o/em 3 


1163 


53479-A 


% 






N/mm* 


527 


53455 


% 


527 


53455 


N/mm* 


527 


53457 


N/mm* 


178 


53452 




178/20 


53453 


W/m 2 


179/20 


53453 


KJ/m 


180/1A 




KJ/m 


179 


53453 


Wmm 


2039-1 


53496 


naung 


2039/2 






75 


53461 


•c 


75 


53461 


•C 


306 


53480 






53752 


*C 


empirical values 


W/(K 171) 




52612 




250* 


0303-T4* 




250* 


0303-T4" 


W* 


250" 


0303-T4" 


10- 


250* 


0303-T4" 


kWmm 


243" 


0303-T2" 




112* 


0303-T1* 




TO* 


0303-T1" 


0 cm 


93" 


0303-T3" 


n 


93" 


0303-T3* 



ISO 3167 

bar 
specimen 
50 x 6 x 4 

50x6x4 

80 x 10 x 4 
50x6x4 
al0xa10*4 



110x10x4 
Or60x10x4 

TOxfclOx* 



260x260x10 

80 x 80 x 1 
>15*216»4 

80 x 80x1 



M/E 

toe 



75 
3 

3800 

125 

16 

18 

2.0 

2.0 

105 

M83 



98 

102 

106 

0.7 

89 

0.17 



3.0 

2.7 

40 

70 

95 

423 

200 

10" 

10" 



1 439 53491 |lmmthletowu| t569 



Ul Standard 94 

707* 0304-T3" 
707* 0304-T3* 



127 x 12.7 xth 

125 x 10 x 4 

125x13x3. 



94HB 
94 HB 

BH3-20mm/mln 
FH3-25mnvmln_ 
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VICTRi 



=>:<o 



PEEK. 



Introduction 

Victrex® PEEK Is a linear aromatic polymer a 
poIHaryletherketone), 

The material has a balance of hign temperature 
mechanical properties, chemical resistance and 
processability which makes it unique. 



Summary of Key Properties 

VIctrex® PEEK Is a semi-crystalline polymer. Its most 
important characteristics are: 

1. High Temperature Performance: Victrex® PEEK 
has an estimated continuous service temperature 
(UL7468 method) of 2B0*C (500'F) with excellent 
mechanical properties retained to temperatures over 
300 # C (570 # F), 

2. Chemical Resistance; Victrex® PEEK is insoluble in 
all common solvents and, being semi-crystalline, has 
excellent resistance to a very wide range of organic and 
inorganic ({quids. 

3. Hydrolysis Resistance: Victiex® PEEK can be used 
for thousands of hours at temperatures in excess of 
250*C (480*F) In steam or high pressure water 
environments without any significant degradation in 
properties. 

4. Strength & Toughness: Victrex© PEEK has 
exceptionally high strength properties combined with 
good toughness over a wide range of temperatures. 

5. Wear Resistance: Victrex® PEEK and blends of 
VIctmxft PEEK with other lubrtdous materials offer 
excellent trfbologfcal properties under a wide range of 
conditions. 

8. Electrical: The excellent electrical properties of 
Victrex® PEEK remain stable over a wide range of 
temperatures and frequencies. 

7. Flammability: Victrex® PEEK has a V-0 flammabilfty 
rating down to 1 .45 mm (0,057 In) without the use of 
additives, (Underwriters' Laboratories test results). 

3. Smoke and Toxic Gas Emission; The levels of 
smoke and toxic acid gas released during combustion are 
extremely low for a thermoplastic material, 



9. Radiation Resistance: The resistance of Victrex® 
PEEK to gamma radiation at high dose levels is 
exceptional for a plastics material. 

10 Processing: Vfctrex* PEEK Is easily processed 
using a wide range of conventional thermoplastic 
processing equipment Injection molded Items do not 
require post-treatment 

Victrex® PEEK Safes Range 



Powder 


150P 


Low viscosity for extrusion 
compounding. 


450P 


Standard viscosity for extrusion 
compounding* 


Fine Powder 


150PF 


Low viscosity for blending and 
powder coating. 


450PF 


Standard viscosity for compression 
molding, blending, and powder 
coating. 


Granules 


150G 


Easy flow for Injection molding of 
thin sections and complex parts. 


450G 


General purpose for Injection 
molding and extrusion. 


Glass Riled 


150GL30 


Easy flow. 30% glass fiber 
reinforced for injection molding. 


450GL30 


General purpose, 30% glass fiber 
reinforced for Injection molding end 
extrusion. 


Carbon Riled 


150CA30 


Easy How, 30% carbon fiber 
reinforced for injection molding. 


450CA30 


Standard viscosity, 30% carbon 
fiber reinforced for injection 
molding. 


Lubricated 


1S0FC30 ■ 


Easy flow, 30% carbon/PTFE filler 
combination for injection molding. 


450FC30 


Standard viscosity, 30% 
carbon/PTFE filler combination for 
injection molding. 


Depth Filtered 


381G ^ 


Grade for wire coating, Him and 
monofilament 



\ 
1. 

GENERAL PROPERTIES OF V1CTREX® PEE 



Category 


Method 


Units 


/ 381G J 


Genoral 






V_ — 


♦ Relative Density: (Crystalline) 


A6TMD792 




1J 




AfiTM D7Q2 




1 2ft 


♦ Typical [aval of crystallinity 




% 


30-35 


♦ Mold shrinkage 




% 




♦ Water absorption: 24hn®73"F 


ASTMD570 


% 


icy 


Equilibrium Q 73*F 


ISO R62A 


% 




Mechanical 


* Termite strength: ® 73*F(yieW) 


ASTM 0638 
(Smmtomn) 




13,500—— 


@W (yield) 


ASTM 0638 
(Smntfmin) 




1.740 


♦ Elongation at break @ 73*F 


ASTMD638 
(5mm/min) 


% 


50 


♦ Songstion at yield ®73*F 


ASTM D638 
(SmmAnin) 


% 


4S ^ 


♦ FleKurai modulus: @ 7TF 


ASTM D790 


P* 


604,000 . 


@248*F 


ASTM 0760 


P*J 


580,100 


@428*F 


ASTMD790 


psl 


43,500 


♦ Ftaurai strength: @ 73'F 


ASTMD78Q 


psl 


24,650 


#248*F 


ASTM D790 




14,500 


®482*F 


ASTM D7B0 


psi 


i t aoo 


♦ teod Impact strength © 73*F: 

Notched 0.01 in radius, 0,14 in depth 


ASTM D2S6 


It-lbJIn. 


1-57 


Unnotched 


ASTM D256 


ft-lbJIn. 


No Break 


Thermal 


♦ Melt Point 


DSC 


•F 


544 t 


* Glass transition temperature, Tg (onset value) 


DSC 


•F 


299 


♦ Coefficient of thermal expansion: < Tg 


ASTMD896 


10* T* 


23 


>Tg 


ASTM 0896 




5 


♦ Heat distortion temperature, 264 pel 


ASTM 0648 


"F 


320 


♦ UL continuous use temperature (est) 


UL746B 


*F 


482 


Electrical 


♦ Dielectric strength (100p film) 


ASTMDH9 


V/MH 


3,000 


♦ Dielectric constant SQHz^QkttL, (WOCF 


ASTMD150 






50Hz,392*F 
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Fortron 

Polyphenylene Sulfide (PPS) 



Product ~Z ] " — 

£S« _„ Engineering Plastics Division 

Fortran 02Q5P4, 0214P1, 030(5>0 * «OUJI J 




Hoechst Ceianese 



HoechstE 



£00/200 "33bd 
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Recommended Injection Molding Setup Conditions 



Unreinforcad Grades 
Q205P4, 0214P2 



Melt Temperature, »F fQ 
MoW Temperature, "F fQ 
Injection Pressure, psi (MPa) 
Back Pressure, psi (MPs) 
Screw Speed, rpm 
Cushion, in. (mm) 
Drying Conditions 



Reinforced Grades 
1130 Series, 1140 Series, 
4184 Series, 8165 Series 



560-620(293-327) 
275-325 (135-163) 
2000-6000 (13.8-41 .4) 
^(0) 
40-100 

1/8-1/4(3.18-6.35) 
3hoursO2S0°F(121'C) 



590-640(310-338) 
275-325(135-153) 
5000-10000 (34.5-69.0) 
0(0) 
40-100 
1/8-1/4(3.18-6.35) 
3-4 hours 9 275°f (135°C) 



Recommended Extrusion Setup Conditions 



Unreinforced Grades 
0214 Series, 0300 Series 



Reinforced Grades 
1140AO 



545-555(285-290) 
555-565(290-295) 

555-575(290-300) 

570-590 (300-310) 
570-590 (300-310) 
560^620 (293-327) 
2:1 

3hoursr©250«F(12l*C) 



555-575 (29CK300) 
555-590(290-310) 

570-610 (300-320) 

570-610(300-320) 
570-610 (300-320) 

580-640(304-338) 
2:1 

4 hours © 270 *f ( 132°C) 



Feed Zone Temperature, t (°C) 
Transition Zone Temperature, °F (°C) 

Metering Zone Temperature, °F (°C) 

•Adapter Temperature, T (°C) 
Die Temperature, *F (°C) 
Matt Temperature, °F (°C) 
Typical Draw-down 
Drying Conditions 

Fortron*PPS Processing Benefits 

♦ High melt flow, fast cycle grades improve productivity 

* grades ^ r8duce cr eliminate deflashing and exhibit tower flash compared to conventional 

i j I - resins* 

* Easily fills long, thin-waJled parts. 

• Processes very well on wide variety of injection molding equipment including 
hydraulic and toggle machines. 

• Grades have low moisture absorption which improves resin transport in the feed 
section and reduces "bridging" in the hopper. 

• Extrusion grades are available for fiber and monofilament production as well as tubina 
rod and slab, y? 
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PRELIMINARY DATA 



RADEL 

POLYPHENYLSULFONE 



RADEL' R-5000^=^ * 

R-5100 NT15, and R-5760 

Engineering Resins 



RADEL R polyphenylsulfone resins offer exceptional 
hydrolytic stability similar to UDEL® polysulfone with 
greatly improved toughness, higher heat deflection 
temperature, and better resistance to stress cracking. 
The polymer also has excellent thermal stability, 
good electrical properties, and desirable combustion 



characteristics. RADEL R resins are available as a gen- 
eral purpose grade - R-5100 NT15, a transparent 
grade - R-5000, and a higher-flow transparent grade - 
R-5700. All grades are readily injection moldable to 
close tolerances. 



DRYING 

RADEL R polyphenylsulfone resins must be dried 
completely prior to melt processing. Incomplete dry- 
ing will result in defects in the formed part ranging 
from surface streaks to severe bubbling. However, 
such parts may be recovered as regrind, since there 



will be no loss of properties. Pellets of RADEL R res- 
ins can be dried on trays in a circulating air oven or 
in a hopper dryer. Recommended drying conditions 
are 300°F (H9°C) for 2.5 hours. 



INJECTION MOLDING 

RADEL R-5000, R-5100 NT15, and R-5700 resins can 
be readily injection molded in most screw injection 
machines, Stock temperature requirements will gen- 
erally range from 680 to 735 a F (360 to 390°C), depend- 
ing on mold design and the type of equipment being 
used. A general purpose 2.2:1 compression screw is 
recommended, with minimum back pressure. Injec- 



tion speeds should be as fast as possible, consistent 
with part appearance requirements. Mold tempera- 
tures of at least 280°F(138°C) are suggested, and as 
high as 300 to 325 a F (150 to 165°C) in the case of 
long-flow or thin-walled parts, or where low residual 
stresses are required. 



STANDARD PACKAGING LABELING 

RADEL R resins are packaged in multiwall paper bags 
containing 25 kg (55.1 pounds) of material. Special 
packaging can be supplied upon request. Individual 

PRECAUTIONARY LABELING 

On the basis of the toxicological, physical, and chemi- 
cal properties of RADEL R polyphenylsulfone resins, 
labeling used on containers is as follows: 



packages will be plainly marked with the product 
number, the color, the blend number, and the net 
weight. 



Caution! Handling and/or processing this material may gen- 
erate a dust which can cause mechanical irritation of the 
eyes, skin, nose f and throat 



PRODUCT SAFETY INFORMATION / EMERGENCY SERVICE 



For product safety information on a product of 
Amoco Performance Products, Inc., call: 

Material Safety Data Sheet 
(312) 856-2934 

Other Product Safety Information 
(312) 856-3304 



For information or help in an emergency such as a 
spill, leak, fire or explosion, call day or night: 

Emergency Health Information 
(800) 447-8735 

Emergency Spill Information, 
CHEMTREC (800)424-9300 



Amoco Performance Products, Inc. 

4500 McGinnis Ferry Road, Alpharetta, GA 30202-3914 



TYPICAL PROPERTIES OF RADEL R-5000, R-5100 NT15, and R-5700 RESINS 

ASTM 



TYPICAL VALUES 1 





Test 














Properties 


Method 


R-5000 


R-5100 IMT15 


R-5700 


General 


Specific Gravity 


D-792 


1.29 




1.30 




1,29 




Water Absorption, 24 hours, % 


D-570 


0,37 - 




0.37 




0.37 




Water Absorption at Equilibrium, % 


D-570 


1.1 




1.1 




1.1 




Refractive Index 




1.672 








1.672 




Mechanical 


Tensile Strength, psi (MPa) 


0^638 


10,100 


(69.6) 


10,100 


(69,6) 


10,100 


(69.6) 


Tensile Modulus, psi (GPa) 


D-638 


^340,000 


(2.34) 


340,000 


(2.34) 


340,000 


(2,34) 


Tensile Elongation at yield, % 


D-638 


7.2 




7.2 




7.2 




Tensile Elongation at break, % 


D-638 


60-120 




60-120 




60-120 




Flexural Strength, psi (MPa) 


D-790 


13,200 


(91) 


13,200 


(91) 


13,200 


(91) 


Flexural Modulus, psi (GPa) 


D-790 


350,000 


(2,410) 


350,000 


(2,410) 


350,000 


(2,410) 


Tensile Impact Strength, ft-Ib/in 2 (kJ/m 2 ) 


D-1822 


190 


(400) 


190 


(400) 


190 


(400) 


Izod Impact, Notched, ft-Ib/in (J/m) 


D-256 


13 


(690) 


13 


(690) 


13 


(690) 


Thermal 


Heat Deflection Temperature, 
















at 264 psi (1.82 MPa),°F (°C) 


D-648 


405 


(207) 


405 


(207) 


405 


(207) 


Flammability Rating 2 at 0.062 in. 


UL-94 


V-0 




V-0 




V-0 




(1.6 mm) 














Coefficient of Thermal Expansion, 


D-696 


3.1 


(1.7) 


3.1 


(1.7) 


3.1 


(1.7) 


in/in°F (mm/mm°C) x 10" 5 










Glass Transition Temperature 3 , °F ( d C) 




428 


(220) 


428 


(220) 


428 


(220) 


Electrical 


Dielectric Strength, V/mil (kV/mm) 


D-H9 


360 


(15) 


360 


(15) 


360 


(15) 


Dielectric Constant @ 60 Hz 


D-150 


3.44 




3.44 




3.44 




Volume Resistivity, ohm-cm 


D-257 


9x 10 1S 




9x10 15 




9x1015 




Chemical 


Steam Sterilization 4 w/ Morpholine, 












>1000 




cycles passed without cracking, 




>1000 




i >1000 






crazing, or rupture 
















Fabrication 


Melt Flow at752°F(400°C), 


D-1238 


14 




14 




19 




44 psi (0.3 MPa) , g/10 min. 












Mold Shrinkage, % 


D-955 


0J 




0.7 




0.7 





1 Typical values, actual properties of individual batches will vary within specification limits. 

2 These flammability ratings are not intended to reflect hazards presented by these or any other materials under actual fire conditions. 
Tests were conducted by Amoco Performance Products in conformance with UL-94 test methods. 

3 Measured by differential scanning calorimetry at a heating rate of 36°F (20 9 C) per minute. 

Steam Autoclave Conditions : Temperature - 270°F (132*C); Time - 30 minutes/cycle; Steam Pressure - 27 psig (0,19 MPa); Stress Level ■ 
1000 psi (7.0 MPa) in flexure; Additive - Morpholine at 50 ppm. 



Please direct orders to: 

Customer Service Department 
Amoco Performance Products, Inc. 
4500 McGinnis Ferry Road 
Alpharetta, GA 30202 



IMPORTANT; Technical information contained herein is furnished without charge or obligation, and is given and accepted at recipient's sole risk. Because con- 
ditions of use may vary and are beyond our control Amoco makes no representation about, and is not responsible or liable for the accuracy or reliability of 
data, nor for toxicological effects or Industrial Hygiene requirements associated with particular uses of any product described herein. Nothing contained in this 
document shall be considered a recommendation for any use that may infringe patent rights or an endorsement of any particular material not supplied by 
Amoco. The "Properties" and "Applications* listed in this document are not specifications. They are provided as information only and in no way modify, 
amend or enlarge any specification or warranty . . - 

RF-49962 "UDEL" & "RADEL" are registered trademarks of 9211 

Amoco Performance Products, Inc. 




PRODUCT DATA 



RADEL 

POLYETHERSULFONE 



RADEL A-100, A-200 and A-300 
Engineering Resins 



RADEL A-100 and A-20Q polyethersulfones are the 
general purpose molding grades, and RADEL A-300 
the high flow molding grade of the RADEL engineer- 
ing resin family. All grades are transparent and offer 
high heat deflection temperature, thermal stability 
for extended use, excellent toughness, and excep- 
tional creep resistance. They provide superior resis- 



tance to steam and boiling water, good stress crack 
resistance, good electrical properties, and desirable 
combustion characteristics. All grades are injection- 
moldable to close tolerances* RADEL A -300 resin of- 
fers higher melt flow, advantageous for molding 
thin-wall parts. 



DRYING 

RADEL A-100, A-200 and A-300 polyethersulfone res- 
ins must be dried completely prior to melt process- 
ing. Incomplete drying will result in defects in the 
formed part ranging from surface streaks to severe 
bubbling. However, such parts may be recovered as 



regrind, since there will be no loss of properties. Pel- 
lets of all RADEL grades can be dried on trays in a cir- 
culating air oven or hopper dryer. Drying conditions 
recommended are 2.5 hours at 350°F(177°C) . 



INJECTION MOLDING 

RADEL A-100, A-200 and A-300 resins can be readily 
injection molded in most screw injection machines. 
Stock temperature requirements will generally range 
from 650 to 725°F (343 to 385*0, depending on mold 
design and the type of equipment being used. A gen- 
eral purpose, 2.2:1 compression screw is recom- 
mended, with minimum back pressure. Injection 



speeds should be as fast as possible, consistent with 
part appearance requirements. Mold temperatures of 
at least 280°F(138°C) are suggested, and tempera- 
tures as high as 300-325°F(150-163°C) can be used for 
long-flow or thin-walled parts, or where low residual 
stresses are required. 



STANDARD PACKAGING LABELING 



RADEL A resins are packaged in multiwall paper 
bags containing 25 kg (55*1 pounds) of material. Spe- 
cial packaging can be supplied upon request* 



Individual packages will be plainly marked with the 
product number, the color, the blend number, and 
the net weight 



PRECAUTIONARY LABELING 

On the basis of the toxicological, physical, and chemi- 
cal properties of RADEL A-100, A-200 and A-300 
polyethersulfone resins, labeling used on containers 
is as follows: 



Caution! Handling and/or processing this material may 
generate a dust which can cause mechanical irritation of 
the eyes* skin, nose f and throat 



PRODUCT SAFETY INFORMATION / EMERGENCY SERVICE 



For product safety information on a product of 
Amoco Performance Products, Inc., call: 

Material Safety Data Sheet 
(312) 856-2934 

Other Product Safety Information 
(312) 856-3304 



For information or help in an emergency such as a 
spill, leak, fire or explosion, call day or night: 

Emergency Health Information 
(800) 447-8735 

Emergency Spill Information, 
CHEMTREC (800) 424-9300 



Amoco Performance Products, Inc. 

4500 McGinnis Ferry Road, Alpharetta, GA 30202-3914 



TYPICAL PHYSICAL PROPERTIES OF RADEL A-100, A-200, and A-300 RESINS 

ASTM TYPICAL VALUES 1 

Test U.S. Customary units SI units 



Properties 


Method 


Value 


Units 


Value 


Units 


General 


Specific Gravity 


D792 


1.37 




1.37 




Water Absorption, 24 hours 


D570 


" — —1.85 


% 


1.85 


% 


Mechanical 


Tensile Strength 


D638 


•s. 12,000 


psi 


83 


MPa 


Tensile Modulus 


D638 


^ 385,000 


psi 


2.6 


GPa 


Tensile Elongation at yield 


D638 


-6.5 


% 


6.5 


% 


Flexural Strength 


D790 


16,100 


psi 


111 


MPa 


Flexural Modulus 


D790 


^ 420,000 


psi 


2.9 


GPa 


Tensile Impact Strength 


D1822 


160 


ft-lb/in 2 


336 


U/m2 


Izod Impact Strength 


D256 


1.6 


ft-lb/in 


85 


J/m 


Thermal 


Heat Deflection Temperature, 


D648 










at 264 psi (1.82 MPa) 




400 


°F 


204 


8 C 


Flammability Rating 2 at thickness 


UL-94 


V-0 @ 0.031 


in. 


V-0 @ 0.8 


mm 


Coefficient of Thermal Expansion 


D696 


2.7 x 10" 5 


in/in°F 


4.9 x 10" 5 


mm/mm°C 


Electrical 


Dielectric Strength 


D 149 


380 


V/mil 


15 


kV/mm 


Dielectric Constant 


D 150 










@60 Hz 




3.51 




3.51 




@ 10 3 Hz 




3.50 




3.50 




@ 10 6 Hz 




3.54 




3.54 




Dissipation Factor 


D 150 










@60 Hz 




0.0017 




0.0017 




@ 10 3 Hz 




0.0022 




0.0022 




@ 10 6 Hz 




0.0056 




0.0056 




Volume Resistivity 


D257 


1.7 x10 15 


ohm-cm 


1.7 x 10 15 


ohm-cm 


Fabrication 


Melt Flow at 380°C (716°F), 44 psi 


D1238 










A-100 




12.5 


g/10 min 


12.5 


g/10 min 


A-200 




20 


g/10 min 


20 


g/10 min 


A-300 




30 


g/10 min 


30 


g/10 min 


Mold Shrinkage, 


D955 


0.006 


in/in 


0.006 


mm/mm 



Actual properties of individual batches will vary within specification limits. 

These flammability ratings are not intended to reflect hazards presented by these or any other materials under actual fire conditions* 



Please direct orders to: 

Customer Service Department C-2 
Call (800) 621-4557 for technical information or 
(800) 848-9744 to place orders. 



IMPORTANT: Technical information contained herein is furnished without charge or obligation, and is given and accepted at recipient's sole risk. Because con- 
ditions of use may vary and are beyond our control, Amoco makes no representation about and is not responsible or liable for the accuracy or reliability of 
data, nor for toxicological effects or Industrial Hygiene requirements associated with particular uses of any product described herein. Nothing contained in this 
document shall be considered a recommendation for any use that may infringe patent rights or an endorsement of any particular material not supplied by 
Amoco, The 'Properties - and "Applications" listed in this document are not specifications. They are provided as information only and in no way modify, 
amend or enlarge any specification^ warranty. _ _ _ _ ^ .... . 



R-F-49989 



RADEL is a registered trademark of 
Amoco Performance Products, Inc. 
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TABLE 1 • TYPICAL PROPERTIES ' d? UDEL® POLYSULFONE GRADES OF PRODUCTS 







ASTM 1 


/ 

/ 




VALUE 










Methods \^ 


P*170Q/ 


P-1700FR 


M710 


P-1720 


P-3500 


3 ROPERTi 


Appearance in 
Natural Form 


- 


Natural 11 
transparent light 
amocr. rtvauacic 
in opaque and 
transparent colors. 


Natural, 
translucent. 


Natural 15 

light beige opaque. 


Natural 13 
light beige 


Natural 11 
transparent light 

ginUCi. MVdlloUlfi 

tn opaque and 
transparent colors. 




APPLICATION 




General purpose, 
transparent, FDA 


UL94V-0 grade 


General purpose, 
opaque. FDA 


UL34V-0 grade 


Extrusion 


GENERAL | 


Melt Flow, at 65Q°F 
l3413°C),44psi 

ivirdf, iu minutes 




O.J 


□.3 


R 5 
0.3 




3 5 


uensiry, (vig/ rrr 




1 54 


f *ji*t 




l.£3 


1 24 


Mold Shrinkage, 
in/in or mm/mm 


0 955 


0.007 


0.007 


0.007 


0.007 


0.007 


Water Absorption, 
7o in 4* nours 


n cT7n 


U.J 


U.J 


n 1 

V.J 


n i 

U.J 






Tensile Strength at 
Yield, psi (MPa) 


0638 


10,200 170.3) 


10,200(70.3) 


10,200(70.3) 


10,000 (68.9) 


10,200(70.3) 




Tensile Modulus! psi (MPa) 


0638 


360,000(2.482) 


360,000 (2,482) 


360,000(2,482) 


360,000 (2,482) 


360,000 (2,482) - 


_i 


Tensile Elongation at Break, % 


0638 


50-100 


50-100 


50-100 


50-100 


50-100 


< 


Flexural Strength, psi (MPa) 


D79G 


15,400(106.2) 


15,400(106.2) 


15,400(106.2) 


15,400 (106.21 


15,400(106.2) 


o 
5 


Flexural Modulus, psi (MPa) 


0 790 


390,000 (2,689) 


390,000(2,689) 


390,000(2,639) 


390,000 (2,689) 


390,000 (2,689) — 


ECHAI 


Izod Impact, at72°F 
(22°C), Vs-in (3,2 mm) 
Specimen, ft-lb/in notch (J/m) 


0256 


1.3(69) 


1.3(69) 


1.3(69) 


1.3(69) 


1.3(69) 


E 


Izod Impact, at -40° F 
i-4G°C), Va-in (3.2mm) 
Specimen, hMb/in notch (J/m) 


0256 


1.2(64) 


1.2(64) 


1.2(64) 


U(64) 


1.2(64) 




Tensile Impact, ft-lb/in 2 (kJ/m*) 


01822 


200(421) 


200(421) 


200(421) 


160(336) 


200(421) 




nocuweii n 3 run ess 


u too 


JkjfCQ fDioni 
Mua \n\4\Jl 


M03 (M 1*U/ 






M03 tn IZUf 




Heat Deflection Temp., 
at264psi{1.8MPa>, 0 F( 0 C) 


D64S 


345 (174) 


345(174) 


345(174) 


345(174) 


345(174) 




Coefficient of Linear Thermal 
Expansion, in/in - d F 
mm/mm - fl C 


0696 


3.1x10-5 
5.6x10-5 


3.1x10-* 
5.6x10-« 


3.1x10-* 
5.6x10-* 


3.1 x 10* 
5.6x10** 


3,1 x 10 s 
5.6 x 10-5 




Rammabiiityl*) 
Average Time of Burning (ATB), 
seconds 


0635 


5 


5 


5 


<5 


5 


MAL 


Average Extent of 
Burning (AEB), in (mm) 


0635 


0.4(10) 


0.4(10) 


0,4(10) 


<0.2inch(<5) 


0.4(10) . 


THER 




UL (File No. 
E-36098A) 


0.058 in (1.47 mm) 
thickness: 94 HB 

0.120 in (3.05 mm) 
uiicxness. 34 no 

0.176 in (4.47 mm) 
thickness: 94 \AQ 


0.110 inch (2.80 
mm) thickness: 
94V-0I") 


0.058 in (1.47 mm) 
thickness: 94 HB 

0.120 in (3.05 mm) 
uiicxness* no 

0.176in(4.47mm) 
thickness: 94 V-0 


0.040-inch (1.02 
mm) thickness: 
94V-1, 0.058 in 
(1.47 mm) inch and 
thicker: 94V-0 






Oxygen Index Rating 


02863T 


30 


33 


30 


32 


30 




8 to -in /ft 2 
hr-°F(W/m- 0 C) 


C177 


1.8(0.26) 


1.8(0.26) 


1.810.26) 


1.8(0.26) 


1.8 (0.26) 




Dielectric Strength, 130 mils 
Specimen, S/T, v/mil 


0149 


425 


425 


425 


370 


425 


ICAL 


Arc Resistance, sec. 
(Tungsten Electrodes) 


0495 


122 


122 


122 


60 


122 


CTR 


Volume Resistivity 
at 72°F (22° C), ohm-cm 


0 257 


5x10'« 


5 x 10" 


5x10" 


5xlQ" 


5x10" 


ELE 


Dielectric Constant 
at72°F(22°C),6GHz*1 MHZ 


0150 


3.07-3.03 


3.07-3,03 


3.07-3.03 


3.15*3.06 


3,07-3.03 




Dissipation Factor 
at72 o F(22°Q.60Hz-1MHZ 


0150 


0.0008-O.Q034 


0.0008-0.0034 


'0.OOO8-O.OO34 


0.0008-0.0056 


0.0008-0,0034 



C) NOTE: This numerical flame spread rating is not intended to reflect hazards presented by this or any other material under actual fire conditions. 
I") Anticipated rating, awaiting UL approval. 
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COMPANY: 



ACS 



TELEPHONE: 



FAX #: t»g-33g*-S*3^ 
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FEB-14-1994 15: 48 FROM PHILLIPS 66 CO TO 84082353333 P. 02 




K-Resin Styrene-Butadiene Copolymers 
KR03 Grade, 



Customer Benefits 

This SB copolymer is easily processed by 
injection molding or sheet extrusion and molded 
pans give excellent part detail on fast production 
cycles* It can be tinted or colored in a variety of 
transparent and opaque shades. 



Molded parts have... 


* Excsflent clarity 

* Good toughness 

* Excellent rigidtty 

This copolymer is afeo available in a no-wax (NW) 
formulation to facffiam printing and decorating. 
This copolymer is also offered in a sheet extrusion y/aJe 
(SE) whk±provk& greater anti^^ 


Suggested Applications 




Molded applications include*.. 


* Molded boxes and containers 




• Toys 




* Displays 




* Medical devices 




* Ovetcaps 




* Novetfies 


Formed applications include... 


* Portion packages 

* Bister packaging 



Processing Recommendations 

Maintain these concfitions for optimum 
part quality,,. 



Injection Mokfing - Mett Temperature, (232°C; 
maximum. Sow piastiazing type ^ 
desirable than plunger type moWer. Generally no need to 
dry resin* 

Sheet Bxuuskm - Meit Temperature. 420°F (216°C) 
maximum. Wgh sheer and restrictive screws tend to 
degrade the meft. Gsnerafly, no need to dry resin. 



Specifications 

Meets these important requirements. 



• USPCIassVt-50 

• FDA Regulation 21 CFH 177.1640. Suitable for contact 



FEB-14-1994 15:49 FROM PHILLIPS 66 CO 



TO 



84082353333 P. 03 



KResin 





Nominal Physical Properties of KR03 SB Copolymer 



Property 



ASTM 



Density 

Row Rate, Condition G 

Tensile Yield Strength 
2 in (50 mm) per min' 

Bongation, 
2 in (SO mm) per min* 

Rexural Modulus* 

Rexurai Yield Strength* 

Heat Deflection Temperature 
264 psi (1.8 MPa) Rber Stress 

Izod Impact Strength, Notched 
1/8 in (3,2 mm) Specimen 

Hardness, Shore D 

Vtcal Softening Point 

light Transmission 

Moisture Absorption, 24 h 



D7SZ 

D1238 

D638 

D638 

D790 
D790 
DG48 

D256 

D2240 
D152S 

D570 



ENGUSH 
Unit Value 



g/cc 1.01 
gflO mm 8.0 



psi 

% 
psi 



fHtjtfm 

•F 

% 
% 



y. 3700 

>^ 205.000 
4900 

163 

q.75 

^65 • 
188 
90 
0.09 



SI 



Unit 



Value 



g/cc 

g/10m'm 

MPa 

% 

MPa 
MPa 

•C 
J/m 

•C 

% 
% 



1J31 
8.0 

26 

160 

1413 

34 

73 

41 
65 
87 
90 
009 



"Specimen injection molded by ASTM Method D1897. 



THE NOMINAL PROPERTIES ^^^^ZSgg"™ W*^"^ 1 ^™™*"*' 

THEREFORE. SHOULD NOT BE USS> FOR SF6DBCATION PURPOSES* 



Jufy,1992 



mto ff nafco of Wffli d term it grvqi *tm* ^^^^^Zi— 
QuegtttrevvficnrT^DfloncountBrBdh^^g*'^ 

Phafios Pwow Conwry spumes no t ^> anB ^^^^Z^ 
trtforrnauon orescnteo tieren and fieretoy d^CQ*"* ^ taWffy tr> tvjxQ 
to sucn use. 



For mora h lAjuiutiun And b»i»KSi 

PHIUJPS PEIPOLBUM COMPANY 
P.a8CX 58066 
HOUSTON. TX 772SM966 

1-800-332*2073 (in Ttefttf 



COPOUfMBtS 




FEB-14-1994 15=51 FROM PHILLIPS 66 CO TO 84082353333 P. 84 




K-Resin Styrene-Butadiene Copolymers 
KR04 Grade 

Customer Benefits 

This SB copolymer is easily processed by 
extrustion giving excellent part detail on last 
production cycles and is designed for blending 
with general purpose polystyrene- 
Extruded parts have ... * Excellent clarity 

* Good toughness 

* Excellent ngffly 

This copolymer h also amiable in a no-wax (NY/) 
formulation to tarititate printing and decorating. 



Suggested Applications 




Major applications include * . . 


* Thermofomwd bfister packs 




* Disposable containers 




• Portion packages 


Processing Recommendations 


* Melt temperatae, 420T (216°C) maximum. High shear and 
restrictive type screws tend to degrade the metL Generally no 


Maintain these conditions tor optimum part quality 




need to dry resin. 



Specifications 

Meets these important requirements... • USP Class VI-50 

• FDA Regulation 21 CFR 177.1640. Suitable for contact with 
non-fatty foodb. 



,FEB-14-1994 15:52 FROM PHILLIPS 66 CO 



KResirr 



TO 



84082353333 



P*05 



Nominal Physical Properties of KR04 SB Copolymer 



Property 



Density 

Row Rate, Condition G 

Tensile Yield Strength 
2 in (50 mm) per min* 

Elongation, 
2 in (50 mm) per min' 

Flexural Modulus* 

Ftexural Yield Strength* 

Heat Deflection Temperature 
264 psi ( 1.8 MPa) fiber Stress 

feod Impact Strength 
1/8 in (3-2 mm) Specimen 

Hardness, Shore D 

Vicat Softening Point 

Light Transmission 

Moisture Absorption, 24 h 



ASTM 



D792 

D1238 

D638 

D638 

D790 
D790 
D638 

D256 

D2240 
D1525 

D570 



ENGLISH 
Unit VUue 



g/cc 
g/10min 



101 

ao 

3700 



% 

psi 

psi 

*F 

frtbtVin 

°F , 

% 

% 



i 

^ 160 
U 205.000 
' 4900 

163 

0.75 
^65 



90 



5/ 



Unit 



ValuB 



gfcc 
gflOmin 

MPa 

% 

MPa 
MPa 

°C 
Jfm 

*C 

% 
% 



7.0) 
8.0 

26 

160 

1413 

34 

73 

41 
65 
87 
90 
0,09 



'Specimen injection molded by ASTM Method 01897 . 

THE NOMINAL PROPERTIES REPORTED HEBHN ARE TYPICAL OFTHE PROOUCTBUTOO NOT REFLH^ NORMAL TESTING VAMANCE 
AND. THEREFORE. SHOULD NOT 86 USED FOB SPEOFICAnON PURPOSES. 



November; 1991 



Ttim document reports accurate iM ntiabte Inclination to KW MSt 
of our know)«Jg«. but our suggesttacw and <«u»i»i lendattoiB^ 
cannot be guaranteed because the conditions ol um arc beyond 
our control. Information orasertad ntfemugivenvriinout 
reference id any patent cvestions wnicfi may Be sncsunarsd In tr*> 
g*e (hereof. Such question* should be fcwe i ttg at ed by thorn using 

the u«e of infomwdoo pmsented hefeiq and ner^disdeirneall 



liability in regard to such use. 



472-91 01 



Fof more [ntocmsdon And tBctFplcal 
assistance contact 

PHLUPS 66 COMPANY 
RO. BOX 56966 
HOUSTON* TX 77258-8968 
1-80O231-1212 
1-800*3fi2£078 (in Texas) 
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KResi 



Datasheet 




K-Resin Styrene Butadiene Copolymers 
KR05 Grade 

Customer Benefits 

This resin Is easily processed on blow molding, 
extrusion, and blown film or cast film equipment 



Finished products have,.. 



• Excellent clarity 

• Good toughness 

• Good stiffness 

• High surface gloss 

• Good heat i 



of film 



Suggested Applications 
Major applications Include, 



* Bottles and containers 

* Shrink wrap 

* Tamper resistant packaging 

* Produce wrap 

* Medical packaging- 

* Overwrap film 

* Lidding film 

* Twist wrap 



Processing Recommendations 

Maintain these conditions tor optimum 
product quality.,* 



• Extrusion - Melt Temperature, 420*F (216*C) maximum. 
High shear and restrictive type screws tend to degrade 
the melt 

• Blow Molding -37U-385°F (188-136*0) tor maximum 
melt strength. Generally no need to dry resin. 

• Rim - Stoc* Temperature, 350-40CTF (177-294*0). 
High shear and restrictive screws tend to degrade the melt 



Specifications 

Meets these Important requirements.. 



• USP Class VK50 

• FDA Regulation 21 CFR 177.1640. Suitable for contact 
with non-fatty foods. 



FEB-14-1994 15=55 FROM PHILLIPS 66 CO 



TO 



84082353333 P. 87 



KResin 



Nomina! Physical Properties of KR05 SB Copolymer 



Property 





ENGLISH 


SI 




ASTM 


Unit 


Value 


Unit 


value 


L/79Z 


g/cc 


1D1 




1 ai 




g/10 min 


&0 


a/10 min 

\jr ft in * 


8.0 


uooo 












psi 


\ 3700 






D638 

WWW 




< 160 
V 205,000 
' 4900 








% 


% 


760 


0790 


psi 


MPa 


1413 


D790 


psi 


MPa 


34 


0638 










*F 


163 


•c 


73 


D256 








41 




fWbtfn 


0.75 


Mm 


D2240 




1 188 




65 


01 525 


°F 


«c 


87 




% 


90 


% 


90 


D570 


% 


0X9 


% 


0.09 



Density 

Flow Rate, Condition Q 
Tensile Yield Strength, 

2\n(50mm) per min* 
Elongation, 

2 in (50 mm,) per min* 
Rexurai Modulus* (secant) 
Rexural Yield Strength* 
Heat Deflection Temperature 

264 psi (1.8 MPa) Rber Stress 
Izod Impact Strength 

1/8 in (3-2. mm) Specimen 
Hardness. Shore D 
Vfcat Softening Point 
Light Transmission 
Moisture Absorption, 24 h 

^-^Typical Blown RIrn Properties, 1 mil (0.025 mm), 2:1 Blow up Ratio, 3S mfla Die Gap 

Tensile Yield Strength 

MP 

TD 
Elongation 

MD 

TD 

Dart Drop. 26 in (66mm) 
Bmendorf Tear 

MD 

TD 
Shrinkage 

MD 

TD 
Haze 

Light Transmission 
Gloss 

Crease Retention 

Typical Barrier Properties 

Moisture Vapor Transmission 
Gas Transmission Rate 

Oz 

N 2 

co 2 

'Specimen injection mokieti by A$m Method D1&7. 

THE NOMINAL PROPERTIES HEREIN ARE TYPICAL OF THE PRODUCT BUT DO NOT REFLECT NORMAL TESTING VARIANCE AND, 
THEREFORE SHOULD NOT BE USED TOR SPECIFICATION PURPOSES. sM 

October,, 1903 



D882 












psi 


3800 


MPa 


26 




2300 




16 


D882 








150 




% 


150 


% 






240 




240 


D1709 


9 


400 


9 


400 


D1922 












9 


15 


9 


15 




19 




19 




% 


73 


% 


73 






24 




24 


D1003 


% 


2 


% 


2 


D1003 


% 


90 


% 


90 


D523 


% 


155 


% 


155' 


TAPPI T446-B 


% 


100 


% 


100 


E96 


9Hiiilfl00ir*24h 


6.8 


g>om/nf*24b 


Z7 


D1431 


cc.m3/100in><24h 




a>mnVnf>24h 






500 




197 






65 




26 






2170 




854 



Thfe document worts accurate ana rctfabtefntormrftantotnebest 

Be guaranteed because the gondrio na of us« w« btfyond cw wxyj . 
Information presented herein ta given wthout ratenjnc* to any patent 
questions which may ba encountered h tha uso tfvwcf Such 
questona should bv investigated by those using thb fifatmation. 
PWip* Petrefcum Ccmperty irtJMi no rt»pcrtiib»Y*»m****<* 
htotnvrtton cteafintad r*n*n and r^or^dbdatotf labiiytn'*9* nJ 
losuchw**. 



For rnons Wcnrialion and technical 

assistance contact 

PHRJJPS PETROLBJM COMPANY 

P.O. 00X58966 

HOUSTON, TX 77258-8966 

1-800-2TM212 

1-800-392-2078 (In Texas) 
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Datasheet 




K-Resin SB Copolymers 
KK38 Developmental Grade 



Customer Benefits 
KK38 is an improved extrusion grade 
K-Resin* copolymer designed specifically for 
superior performance in blends with general 
purpose polystyrene. It is easily processed by 
extrusion and gives thermoformed parts with 
excellent detail on fast production cycles. 

Compared to KR04, KK38 offers... 
Themiofbrmed parts have... 



Suggested Applications 

Major applications include,, 



Processing Recommendations 

Maintain these conditions for optimum quality.. 



Greater polystyrene accept a nce wfth equivalent 

processabifity 

Very good clarity 

Excellent toughness 

Good stiffness 



Thermoformed bister packs 
Cups and lids 
Portion packages \ " 



Melt temperature. 42Q°F (216PC) maximum. High shear 
and restrictive type screws tend to degrade the melt 
Generally no need to dry resin. 



Specifications 

Meets this important requirement- 



• When combined wifr at least 50% polystyrene to 
produce ar&des for food contact KK38 compGes with 
FDA Regulation 21 CFR 177,1640. 



FEB-14-1994 15:58 FROM PHILLIPS bb UJ 



KResh 



IU 




Nominal Physical Properties of KK38 Copolymer 



Property 



ASTM 


ENGLISH 
Unit Value 


Si 

Unit 


Value 


D792 


g/cc 


1.00 


g/cc 


too 


D1238 


gflOmin 


9.0 


gftOmin 


9.0 


D638 


psi 


1900 


MFa 


13.1 


D638 


% 


180 


% 


180 


D790 


psi 


153,000 


MPa 


10SS 


D790 


psi 


2700 


MPa 


18.6 


0648 


°F 


143 


°C 


62 


D256 


ft-ft)trtn 


No Break 


j/m 


No Break 


02240 




58 




58 


D152S 


8 F 


169 


•c 


76 




% 


89 


% 


89 



Density 

Row Rate, Condition G 

Tensile Yield Strength 
2 in (50 mm) per mm* 

Elongation to Break 
2 in (50 mm) per min* 

Flexural Modulus* 

Flexural Yield Strength* 

Heat Deflection Temperature 
264 psi (ta MPa) Fiber Stress 

Izod Impact Strength, Notched 
1/8 in (3*2 mm) Specimen 

Hardness, Shore D 

Vicat Softening point 

Light Transmission 



•Specimen Injection molded by A$TM Method D1897. 



THE NOMINAL PROPERTIES HEREIN ARE TYPICAL OF THE PRO0UCT BUT DO NOT REFLECT NORMAL TESTING VARIANCE AND, 
THEREFORE* SHOULD NOT BE USED FOR SPECIFICATION PURPOSES- 



May, 1992 



Thte docu/mnt reports accurate and refabte nfonn«ion to the- beat of 
ou* toqwtadge, but our euggenfana art rec^mmaidalterts cannot D» 
guaranteed because tf>» ooncfltona of use am beyond OV control. 
Hu n at i cn presented ncretn ti given without reference to any pqtunt 
questions which may be encountered in tf» u» thereof. Such 
question* Should 0» investigated by thoaa uang tfiia Wormapon. 
Phillpa 66 Company* a OMaion of Fhfiga Pitrofeum Company, 
assumae no roponsibflty <or the us© □* ntofTmbco presented b*tr> 
and hereby dtadama all Haotfty in regard to sucn use; 



177-9201 



Ry more WonTtsSoo and technfcsj 
8S&6tyc6 contact 
PHOUPSeeCOMPANT 
A DIVISION QF 

PMLUPS PETROEUM COMPANT 
PO. BOX 58066 
HOUSTON. TX 77258-8966 
1-80XW31-1212 
1-800-302-2078 (m Texas) 
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Oisaz PhObc Penctaun Comoanv 
TOTAL P. 09 




TELEFAX 



TO: 



COMPANY; 



TELEPHONE: 
FAX #: 




SPECIAL INSTRUCTIONS: K^P 



FROM: Betty Woods 

2625 Bay Area Blvd. 
Houston, TX 77058 




TELEPHONE (713) 244-3057 
FAX # (713) 244-3212 



PAGE(S) INCLUDING COVER SHEET 
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KResin 



K-Resin Styrene-Butadiene Copolymers 
KR03 Grade. 




Customer Benefits 

This SB copolymer is easily processed by 
injection molding or sheet extrusion and molded 
parts give excellent part detail on fast production 
cycles, tt can be tinted or colored in a variety of 
transparent and opaque shades. 



Molded parts have... 


* Excellent clarity 

* Good toughness 

* Excellent rigkfity 

This copolymer is also available />r a no-wax (NW) 
formulation to facilitate printing and decorating. 
Tins copolymer is also offered in a sheet extrusion grade 
(SE) which pfowfes greater antfblock performance. 


Suggested Applications 




Melded applications inducted 


• Molded boxes and containers 




* Toys 




• Displays 




• Medical devices 




* Overcaps 




* Novelties 


Formed applications include.^ 


* Portion packages 




* B&ster packaging 



Processing Recommendations 

Maintain these conditions for optimum 
part quality... 



• Injection MokSng - Melt Temperature. 46OT (?32?C) 
maximum. Screw ptastfcteing type injection moider more 
desirable than plunger type moWer. GenetaJynoneedto 
dry resin. 

• Sheet Extrusion -MeltTeniperature,420 < >F W&f) 
maximum. «gh sheer and lestnct^^crewstendto 
degrade the mett. Generally, no need to dry resin. 



Specifications 

Meets these important requirements... 



• USP Class VI-SO 



Processing Recommendations 

Maintain these conditions for optimum part quality , 



Specifications 

Meets these important requirements . 



Melt temperature, 420°F (216*C) maximum. High shear and 
restrictive type screws tend to degrade the mett. Generally no 
need to dry resia 



* USP Class Vk50 

• FDA Regulation 21 CFR 177.1640- Suitable for contact with 
non-fatty foods* 



Customer Benefits 

This resin is easily processed on blow molding, 
extrusion, and blown film or cast film equipment 

Finished products have.,. 



Processing Recommendations 

Maintain these conditions for optimum 
product quality-.. 



• Excellent ctertty 

• Good toughness 

• Good stiffness 

• High surface gloss . 

• Good heat seabWBy of film 



Suggested Applications 


• Bottles and cortaJners 


Major applications include... 


• Shrink wrap 




• Tamper resistant packaging 




• Produce wrap 




* Medical packaging- 




• Overwrap J3m 




• Lidding film 




• Twist wrap 



Extrusion - Meft Temperature, 420°F <2^ma*n^ 
High shear and restrictive type screws tend to degrade 
the meit. 

Blow Molding- 370 -385°F (188-196°C) for maximum 



• Extrusion - Melt Temperature, 420°F (216°C) maximum. 
High shear and restrictive type screws tend to degrade 
the melt. 

• Blow Molding - 370-385°F (188-196*0) for maximum 
meit strength. Generally no need to dry resin. 

• FHm - Stock Temperature, 350-40CTF (177-294°C). 
Htgh shear and restrictive screws tend to degrade the melt. 



• FDA Regulation 21 CFR 177.1640. Suitable for contact 
with non-fatty foods. 



Specifications 

Meets these important requirements. 



• USP Class Vl-50 
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bft ojuarvtt#od because tho contfttons of us* art beyond ggr control* 
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Technical Information 



Pebax® Resins 

33 Series Property Comparison 



Property 


Tl-M 


Lnits 


1147 


7033 


6333 


5533 


4033 


3533 


2p3 


Specific Gravity 


D792 




1.01 


1.02 


1.01 


t.01 


L01 


1,01 


1.01 


Water Absorption 
Equilibrium 
(20°C,50%R,H.) 
24 Hr. Immersion 


D570 






0,64 
0,83 




0.5 
1.2 


0.5 
\2 


0.5 
\2 


0.5 
1.2 


Hardness 


D2240 






69D 


63D 


55D 


40D 


35D 


25D 


Tensile Strength, 
Ultimate 


D638 


psi 


9,063 


8300 


8,100 


7300 


5,700 


5,600 


4.950 


Elongation, 
Ultimate 


DO Jo 


Of 
70 




Ann 




430 


jyu 


con 




Flexural modulus 


D790 


psi 


133,000 


67,000 


49,000 


29,000 


13,000 


2,800 


2100 


Izod Impact, Notched 
20°C 
*40°C 


D250 


ft-lb/in. 




NB 

0.95 


NB 
1J 


NB 
NB 


NB 
NB 


NB 
NB 


NB 
NB 


Abrasion Resistance 
HlS/lOOOg 


D1044 


Mg/lOOOCyc. 




57 


84 


93 


94 


104 


161 


Tear Resistance 
Notched 


D624C 


lb/in 




900 


850 


650 


400 


260 


220 


Melting Point 


D3418 


T 


34S 


345 


342 


334 


334 


306 


298 


Vicat Softening Pt 


D1525 


T 




329 


322 


291 


270 


165 


140 


HDT 66 psi 


D648 


T 




208 


194 


151 


126 


U5 


108 


Compression Set 
(24 hn, 160° F) 


D395A 


% 




6 


6 


10 


21 


54 


62 



This information has been gathered from standard reference materials and/or test data that is believed to be accurate and reliable. Nothing herein shall be deemed to be a warranty 
or representation, express or implied, with respect to the use of such intermit ion or the use of the ?Oods described for any particular purpose alone or in combination vith other 
goods and/or processes, or that their use does not conflict with existing patent rights. No license is granted to practice any patented invention. It is altered solely for your consid- 
eration, investigation, and verification. 



EVAL 



Ethylene Vinyl Alcohol Copolymer Resins 
Resins, Key Properties and Applications 




Ethylene Copolymer Ratio 


mol% 




Melt Index 


g/10 min 


D1238 190°C 
210°C 


Density 


g/cm 3 


D1505 


THEHNUCVHIlUiUlhS 






Melting Point 


°c 

°F 


DSC 


Crystallization Temperature 


•c 


DSC 


Glass Transition Temperature 


•c 


Dynamic Vlscoelasticity 






3*V"' ;•"'/"'*• V? : " | 


Tensile Strength @ Break 
@ Yield 


psi 
psi 


D638, 10% min. 


Elongation 


% 


D638, 10% min 


Young's Modulus 


psi 


D638, 10% min 


Rockwell Hardness 


M 


D785 


Linear Expansion Rate 


trc 


Above Tg 
Below Tg 


I . HAHHIHIHfflEEHnES* • 






Oxygen Permeation 


cm^mil/IOOg in?, 
24 hrs- 


20'C, 65% RH 
20°C, 85% RH 
20"C, 100% RH 


Water Vapor Transmission Rate 


g-mil/100 in?, 24 hrs. 


40°C, 90% RH 








Melt Temperature, max. 


•c 

9 F 






m 

L101 



c 



Blown film, 
melt phase 
forming 



27 



3.9 



1.20 



191 
376 



167 



72 



10,385 
13,655 



200 



45.5 x 10* 



104 



10.5 X 10-s 
4.0 x 10* 



0.010 
0.061 
1.22 

6.5 



240 
465 



c 



\ 




K102 


E105 


E151 


G115 


G156 


slid phase 
■ess u re 
rming 


Cast film, 

melt phase 

forming, 

solid phase 

pressure 

forming, 

tubes, 

coex coating 


Melt phase 

forming, 

solid phase 

pressure 

forming, 

blow 

molding, 

tubes 


Cast film, 
specialty 
applications 


Cast film, 
specialty 
applications 


38 


44 


44 


48 


48 


2.8 
6.0 


5.5 
13.0 


1.6 
3.5 


14.0 


6.4 
14.7 


1.17 


1.14 


1.14 


1.12 


1.12 



175 


165 


165 


158 


158 


347 


329 


329 


320 


320 


151 


142 


142 


136 


136 


62 


55 


55 


49 


49 



8,820 
9,530 


7,395 
8,535 


7,395 
8,535 


5,405 
6,260 


5,405 
6,260 


240 


280 


280 


330 


330 


34.1 x 10 4 


29.9x10* 


29.9 xKH 


27.1 x 10 4 


27.1 x 10* 


93: 


88 


88 


85 


85 


12x10-5 
7.0 x 10-s 


13x10-5 
8.0 x 10-5 


13x10-5 
8.0x10-5 


13X10- 5 
10.0 x 10-s 


13x10* 
10.0X10* 




0.035 
0.112 
0.66 


0.076 
0.168 
0.51 


0.076 
0.168 
0.51 


0.163 
0.310 
0.86 


0.163 
0.310 
0.86 


1.4 


1.4 


1.4 


1.4 


1.4 



Physical property data 
developed by Kuraray 
Company, Ltd. and 
Quantum Chemical Corporation 



240 


250 


250 


250 


250 


465 


480 


480 


480 


480 





F100 


F101 


F104 


T102 


H103 


H151 - 




Melt phase 
forming 


Blown film, 
cast film, 
melt phase 
forming, 
blow molding 


Cast film, 
blow 
molding, 
tubes, 

coex coating 


Solid phase 

pressure 

forming 


Cast film, 
coex coating 


Blown film ^ 


Solid 

nracc 
pit; is a 

formi. 


32 


32 


32 


32 


38 


38 




0.8 
1.9 


1.6 
3.8 


4.4 
10.5 


2.1 
5.0 


3.8 
8.4 


1.6 
3.8 


6 


1.19 


1.19 


1.19 


1.18 


1.17 


1.17 


1 










183 
361 


183 
361 


183 
361 


183 
361 


175 
347 


175 
347 


1 
3 


161 


161 


161 


161 


151 


151 


1 


— ^ 69 


69 


69 


69 


62 


62 




W 






10,670 
11,665 


10,385 
11,235 


8,390 
10,670 


9,390 
10,240 


6,685 
9,385 


8,530 
9,670 


8. 
9. 


130 


230 


270 


270 


280 


250 


2 


38.4 x 10* 


38.4x10" 


38.4x10* 


27.0 x 10 4 


34.1 x 10* 


34.1 x 10* 


34.1 


101 


100 


97 


95 


95 


95 




11 x10- s 
5.0 x 10-s 


11 x 10- s 
5.0 x 10-s 


11 x 10- 5 
5.0x10-* 


12x10* 
6.0 x 10-s 


12x10* 
7.0 x 10-s 


12x10- s 
7.0x10-5 


12 
7.0 










0.020 
0.076 
0.97 


0.020 
0.076 
0.97 


0.020 
0.076 
0.97 


0.025 
0.091 
0.76 


0.025 
0.112 
0.66 


0.035 
0.112 
0.66 


0. 
0. 
0. 


3.8 


3.8 


3.8 


3.8 


2.1 


2.1 


1. 










240 
465 


240 
465 


240 
465 


240 
465 


240 
465 


240 
465 





ULTEM 



resin 



CRS5000 Series 

Improved Chemical Resistant Grades 



ULTEM CRS Resins are a highly chemical 
resistant family of high-performance amorphous 
thermoplastics based on polyetherimide (PEI) - 
technology, 

UIXEM CRS5011 Resin provides significantly 
improved chemical resistance over standard 
UIXEM 1000 resin. It also offers improved 
processability and enhanced performance in 
hot water. 

UIXEM CRS5001 Resin offers the highest chemical 
resistance of all UITEM resin grades and exhibits 
excellent performance in hot water. Processing 
characteristics are similar to UITEM 1000 resin* 
UITEM CRS 5001 resin is also suitable for 
extrusion processing. 

Typical Property Values 

English Units (SI Units) 



UITEM CRS5001 resin: unreinforced 

UITEM GRS50U resin: unreinforced, low viscosity 

UITEM CRS5101 resin: 10% glass reinforced 

UITEM CRS5111 resin: 10% glass reinforced, low 

viscosity 

UITEM CRS5201 resin: 20% glass reinforced 
UITEM CRS5211 resin: 20% glass reinforced, low 
viscosity 

UITEM CRS5301 
UITEM CRS5311 

viscosity 



resin: 30% glass reinforced 
resin: 30% glass reinforced, low 




PROPERTY 


ENG<SI) 
UNITS 


TEST 
METHOD 


uuai 

CRS5801 
CftS5OTf* 


UUQUI 
CRS5101 

cresnr. 


ULTEM 
CRS5201 
CRS52TP 

rttins 


ULTEM 
CRSS301 
CRS53TP 

mint 


MECHANICAL 

Tensile Strenqtn. yieW. Type 1, 0.125* (12 mm) 
fatal* Bomjanoit. Dim type i, 0.125* (12 mm) 
Tenato Modulus. Type 1. 0.125* (3.2 mm) 
Ftaurt Strengfli. yiekt. 0.125* [3.2 mm) 
Ftaural Modulus. 0.125* (3.2 mm) 
Hardness, flodcwetl fl 


PtfMPJ) 

% 
PfMPa) 
ps*MPi) 
pafMPi) 


ASTM0638 
ASTM0638 
ASTMD638 
ASTM0790 
ASTM0790 
ASTMD7B5 


14,500000) 
TOO 
431000(^896) 
20.000(138) 
451000(3,103) 
123 


11500(114) 
4.5 

631000(4,344) 
21000(193) 
651000(4,482) 


21000(138) 
10 

930.000(1412) 
31.000(214) 
1,000.000(6^95) 


24,000(165) 

1,300,000(1963) 

31000(228) 
1,300,000(8,963) 


IMPACT 

Izod Impact, urmotcted, 0.125* (3.2 mm), 73F (23C) 
Izod Impact, notched, 0.125* (3.2 mm), 73F (23Q 
Izod impact, reverse notched. 0.125* (3.2 mm) 


ill 


ASTM 0256 
ASTMD256 
A$TMfl256 


T9fl(7_flWfl) 


1.1(5S) 
110(567) 


16(85) 
10(480) 


1-7(91) 
7.5(400) 


THERMAL 

HOT. 264 pa (1.82 MPa). 0.250* (6.4 mm) 


deqfldegC) 


ASTM0648 


406(209) 


424(218) 


430(221) 


430(221) 


PHYSICAL 

Specific Gravity, solid 

Water Absoronon. 24 ftours & 73F (23C) 




ASTM0792 
ASTM0570 


1.28 
0.16 


1.35 


1.42 


1.51 


ELECTRICAL 

Volume flesstrvity 

Qidectnc Strength, in oil. 62 mils (1.6 mm) 
Oidectric Constant, 100 Hz 
Dissipation Factor, ioq Hz 


ortrn^rnforinvm) 
V/mKW/mm) 


ASTM0257 
A5TMD149 
ASTM0150 
ASTM0150 


1.1E17(ME15) 
456(18) 
112 
10017 








FLAME CHARACTERISTICS 

UL94V-0 Flame Cass flatinq- 
UL94-5VA flame Class flatmq* 


ft 


U134 
UL94 


1063(1.60) 


1063(1-60) 
1063(1.60) 


1063(1.60) 
0.063(1.60) 


0.063(1.601 
0.063(1.60) 



Tta rating a not intended to reflect hazards ores tm to oy tnts or my attar rratemi under actu* nYt conditions, 
" Low vtscraty vwaon frootrties mty very siiqMy, 
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